Previous studies on emulsification have used the maximum drop size (d max ) or Sauter mean diameter (d 32 ) to investigate the effect of viscosity on the drop size distribution (DSD), however these parameters fall short for highly polydispersed emulsions. In this investigation (Part I) we studied the steady-state DSD of dilute emulsions using of silicon oils with viscosities varying across 6 orders of magnitude at different stirring speeds. Different emulsification regimes were identified; our modelling and analysis is centred on the intermediate viscosity range where interfacial cohesive stresses can be considered negligible and drop size increases with viscosity. The bimodal frequency distributions by volume were well described using two log-normal density functions. In Part II 1 we expanded this study by using other continuous phases of different viscosity while keeping the Power number constant, thus examining the effects of viscosity ratio.
Introduction

1
The properties of emulsions are linked to their microstructure. One of the 2 most important characteristics of its microstructure is their droplet size dis-3 tribution (DSD) which has a direct impact on its rheological behaviour, sta-4 bility, and interfacial area. The DSD of emulsified products through mechan-5 ical mixing results from the breakup and coalescence of droplets. The latter 6 becomes negligible for dilute emulsions and allows isolation of the break-up 7 mechanism for its study. 
Where τ is the stress experienced by the drop of diameter d max ; σ is the number (We crit ) number which is a function of Vi H .
21
We
It has been theorized that for droplets larger than the Kolmogorov length (4)
Where µ c and ρ c are the viscosity and density of the continuous phase. For to describe the results obtained by Arai et to prove such dependency.
87
In the second part of these studies, Wang and Calabrese 14 changed σ 88 systematically by using different methanol in water solutions for SiOils in the for the σ range. They found that as µ d increases the influence of σ decreases.
91
The DSD may be represented by frequency or density distribution curves 
Log-normal
26
Generalized Gamma 27 Figure 1 shows the viscosity ratio of the dispersed and continuous phase 104 used in some of the most relevant studies in the field in chronological or-105 der. Despite the numerous studies on emulsification using stirred vessels and 106 rotor-stators, it becomes evident that the effect of viscosity on polydispersity
107
has not been addressed.
108
When bimodality is present, regularly one or several of the four ap- tion by number and three to describe the one by volume.
115
• Convert the distribution by volume to a distribution by number 10,11,21 116 which diminishes the contribution of the large drops. 
138
In our previous study 27 we studied the effect of µ d on the f v (d i ) for rotor- Table 2 .
171
The densities ρ d were taken as given by the provider. The viscosities 172 µ d were measured using a DV2T Viscometer (Brookfield Vicometers, Essex,
173
UK). The refractive index n ri of SiOils were determined using a RFM390
174
Refractometer (Belling-ham and Stanley Ltd, Kent, UK).
175
Calabrese et al. 10 raised some concerns about some high viscosity SiOils were T /10, T /3 and T respectively. The volume of the vessel V was 1.97 L.
206
The DSD was obtained using an off-line laser diffraction particle size SiOils. However, it can be noticed that the data obtained by the thinnest SiOil
314
(0.65 cSt) does not follow the same trend as the thicker SiOils. This is 315 attributed to its different properties (see Table 2 ) and σ (see Table 3 ); fur- Table 4 . an empirical correlation with A 2 = 3/8 (Eq. 12), which is very similar to 337 the value found throughout our investigation. In our previous study on the 338 effect of dispersed phase viscosity in rotor-stators 27 we found A 2 = 0.375,
330
339
suggesting that A 2 is independent of the mechanical stirred apparatus used. The DSDs were modelled by fitting two log-normal distributions functions
normalized so that the sum of the frequencies equals 100%. The equations of the log-normal distribution, its normalization and the mixing rule of the two distributions are given by
Where s z is the standard deviation of log (
, φ s is the volume fraction of the satellite drops; and . 8 ).
361
• The modes of both types of droplets are equidistant
• The standard deviation of the satellite droplets is N -independent (see 
Where α and β are fitting parameters.
368
Under these considerations listed above, the DSD were fitted for s z,d , A 4 , A 5 ,
369
A 6 , α and β using the least absolute error in-between the experimental and 
381
It is interesting noticing that the two DSD are equidistant, in our previous (2) The regime where the drops' viscous resistance dominates which has been 
